Mutations E44D and V118I in the reverse transcriptase of HIV-1 play distinct mechanistic roles in dual resistance to AZT and 3TC.
Retroviral resistance to AZT and 3TC has been associated with two different mechanisms. The M184V mutation in the reverse transcriptase (RT) of the human immunodeficiency virus, type 1 (HIV-1) diminishes the incorporation of 3TC-monophosphate (3TC-MP), whereas AZT resistance-conferring mutations were shown to facilitate the phosphorolytic excision of incorporated AZT-MP in the presence of ATP. Both mechanisms show a certain degree of incompatibility; however, previous clinical data revealed that mutations E44D and V118I, when present in a background of classical AZT mutations (M41L, D67N, L210W, and T215Y), confer dual resistance to AZT and 3TC. We have purified RT enzymes that contain E44D and V118I either alone or in a background of different combinations of AZT mutations to study the underlying biochemical mechanisms. We found that enzymes containing E44D in a background of these latter mutations increase the efficiency of excision of 3TC-MP. Unexpectedly, V118I-containing enzymes show dramatic reductions in rates of incorporation of AZT-MP and 3TC-MP. The V118I mutant is also associated with diminished rates of ATP-dependent primer unblocking. The additional presence of mutations M41L, D67N, L210W, and T215Y can partially neutralize this deficit, which helps to explain the concurrent presence of these changes in resistant isolates. These biochemical data make clear that mutations E44D and V118I play distinct mechanistic roles in dual resistance to AZT and 3TC. Our findings are consistent with an increasing number of clinical studies suggesting that the V118I cluster constitutes a novel pathway for HIV resistance to multiple nucleotide analogue RT inhibitors.